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Question               1
           a) From the graph of f HxL = 3 x+ sin x - ex, find values of a and b such that f HaL f HbL < 0. 
                                                                                                                               [5]
b)  Use the following methods   to  find the  root  of f  within  a  tolerance  criterion  f HxL < 10-6,
determining the number of iterations required
     (i)  Regula Falsi method with the values of a and b as found above               [10]
               
(ii) the Newton-Raphson method with x0 = 0.5                                                                                 [10]
                                                                                 
Question               2
a)  (i) Use the built-in Mathematica solver to solve the following system of equations.                                                                                                                         
                 2 x1 - x2 = 2
x1 - 3 x2 + x3 = -2
-x1 + x2 - 3 x3 = -6
         [3]     
    (ii) Compute the condition number of the matrix A with respect to the infinity norm.  Is A ill-
conditioned?
                            
                            
A = B 4.5 3.1
1.6 1.1
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b)  Consider the data presented in the table below
  
         xi                  fi          
0 0.0674
0.5 -0.9156
1.0 1.6253
1.5 3.0377
2.0 3.3535
2. 7.9409
       (i)   Find  the polynomial of highest possible degree that interpolates f .
       (ii)  Find the polynomial of degree 2, P2HxL, that best fits the data in the least squares sense. 
       (iii) Graph the interpolating polynomial, P2  and the data points on the same axes.                                                            
[10]
Question               3
a) Solve the following system on linear equations using the Gauss Seidel method. Terminate iterations when 
the infinity norm of the residual is 10-6. Use the ZERO vector as starting value.                                                                      
                    4 x1 - x2 - x3 = 3
-2 x1 + 6 x2 + x3 = 9
-x1 + x2 - 7 x3 = -6
[10]
Question 4
     Solve the set of non-linear equations
              x3 + y = 1    and,  y3 - x = -1
          using Newton’s method  with starting values for x0 = 0.5 and y0 = 0.5. Terminate the method when  
ÈÈ f HxL ÈÈ¥ < 10-4.                     [10]
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Question 5
5.1  Use Simpson’s rule to approximate 
                   Ù17 x-1x d x     
       using 20 sub-intervals                                                                                                                                                                
[10]
5.2  Use Euler’s method with a step size of h = 0.2 to find an approximate solution of the following IVP 
      
                        y '+ 2 y = 2- ex ,             yH0L = 1                          
    
    over 0 £ x £ 5.                                                                                                                      [10]
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